Tissue inhibitor of metalloproteinases-1 is decreased and activated gelatinases are increased in chronic wounds.
The balance between matrix deposition and tissue turnover is fundamental in wound healing. It is likely that the balance between proteolytic enzymes and their inhibitors contributes to this balance. Matrix metalloproteinases are clearly important in tissue turnover, but their roles in wound healing are poorly understood. To investigate this, fluid from healing wounds resulting from mastectomies was collected from 1 h to 10 d post-surgery, and was analyzed for tissue inhibitor of metalloproteinases-1 concentrations. In all cases, tissue inhibitor of metalloproteinases-1 levels were initially comparable to those in serum, but increased rapidly to significantly higher levels within two days, with a tenfold average increase for five patients. On the other hand, zymography revealed that gelatinase A (72 kDa) levels increased moderately, whereas gelatinase B levels (92 kDa) decreased an average of twofold within 4 d. In contrast, fluid from chronic wounds had significantly more gelatinolytic activity, including lower-molecular-weight proteinase species that may represent activated or superactivated gelatinase fragments, as suggested by immunoprecipitation with specific antibodies. Tissue inhibitor of metalloproteinases-1 levels were lower in chronic than in healing wounds. These data may indicate that excess proteolysis in chronic wounds retards successful healing, and results from an imbalance of proteinase and inhibitors, as well as the presence of higher levels of activated metalloproteinases.